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This exam consists of 5 questions. Answer the questions in the
spaces provided.

1. (30 points) Determine the convergence or divergence of the following infinite series:
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2. (30 points) The sequence b1, b2, b3, . . . has limit equal to 4. Determine the radius of
convergence of the following power series.

1X

n=1

(2x+ 1)
2n

9n · b1 · b2 · · · bn

Solution:
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3. (30 points) Using the integral test, and any other relevant tests, determine whether the

following infinite series is absolutely convergent, conditionally convergent or divergent.

1X

n=1

(�1)
n n2

n3 + 1

Be sure to check that all appropriate conditions hold.

Solution:
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4. (30 points) Find a power series (centered at 2) that represents the following function on

an open interval containing 2.

f(x) =
x� 2

(3� x)3

Carefully justify your answer and be sure to include a general term.

What is the value of f (2022)
(2)?

Solution:
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5. (30 points) Show that the polynomial

x

2
� x2

8

approximates the function f(x) = ln(1 +
x
2 ) to within

1
3 for all x in [�1, 1]. Carefully

justify your answer.

Solution:
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